We use laboratory experiments to test for one of the foundations of the rational voter paradigm -that voters respond to probabilities of being pivotal.
1. Introduction
Overview
At the core of the pivotal voter model is the idea that voters respond to the likelihood that their vote will matter for the collective decision, i.e., that they will be pivotal. This canonical model has many important implications. If participation is at all costly (be it due to travel costs involved in getting to the booth for political voters, time costs for faculty invited to a recruiting meeting, etc.), greater turnout is to be expected when the likelihood of a close decision is higher. Furthermore, information regarding the distribution of preferences, such as the fraction of the population that supports one alternative relative to another, would induce those in the minority to participate at greater rates. Consequently, any such information, which is commonly dispelled through polls, would have detrimental welfare e¤ects. It would induce more costly participation and make the majority-preferred alternative less likely to be selected.
Large political elections provide a rather challenging case for the underlying premise of the pivotal voter model. Indeed, probabilities of pivotality are perceived to be pervasively low -for example, Mulligan and Hunter (2003) estimate that approximately one of every 100,000 votes cast in U.S. Congressional elections, and one of every 15,000 votes cast in state legislator elections, 'mattered'in that they were cast for a candidate that tied or won the election by precisely one vote. Nonetheless, the value of participation in political elections is hard to assess, and the pivotal voter model could still provide useful guidance in terms of the e¤ects of information on outcomes, the behavior of individuals in small groups making collective decisions in which pivot probabilities are substantial, etc.
The current paper describes an array of experiments that focus on the explicit link between voters' beliefs and their participation decisions. These are some of the …rst experiments to elicit beliefs directly in a variety of informational settings. 1 In particular, we consider the impact of information revealed through polls and the welfare consequences they 1 See the literature review below for exceptions.
entail. Our design consequently contributes to the understanding of how individuals report their intentions in polls as well.
In detail, 22 groups of 9 subjects each participated in a total of 440 elections between two alternatives. Subjects had to choose one of two colors: Red or Blue, using majority rule.
At the outset of each election, one of two jars was selected at random -a "red"or a "blue"
jar. The red jar contained two red balls and one blue ball and the blue jar contained two blue balls and one red ball. Each of the nine subjects in a group received an independent draw (with replacement) from the selected jar. The color of the drawn ball represented the subject's preferred alternative (and, therefore, the chosen jar captured the distribution of preferences). Ultimately, each subject had to decide whether to cast a costly vote for either Red or Blue, or whether to abstain.
We considered three treatments. In all treatments subjects knew their own preferred color. In our baseline No Polls treatment, subjects were provided with no further information. In the Perfect Polls treatment, subjects were also informed of the selected jar. In particular, subjects knew the alternative likely to be supported by a majority. In the Lab Polls treatment, subjects participated in a poll reporting their voting intentions and were told the results of that poll before deciding whether to cast a vote or abstain. In all groups, subjects were asked to predict the group preference composition and ultimate voting pro…le prior to voting, i.e. report their beliefs regarding the outcome of the election.
While we use the terminology of political elections, thinking of subjects as voters, our experimental setup can be thought o¤ as a metaphor for a wide variety of settings, including investment decisions by corporate strategy committees, hiring and tenure decisions by university faculty, and so on.
The experimental data reveal several interesting insights. First, the propensity to vote increases systematically with experimental subjects' predictions of their preferred color's advantage -the more likely they thought their preferred color was to win, the more likely they were to vote. With regards to the pivotal voter model, turnout rates are signi…cantly higher for elections that are predicted to be close relative to all others aggregated together.
However, our design allows for a more re…ned look into the response of turnout to beliefs. It reveals a monotonic pattern that is not in line with the pivotal voter model -elections that are predicted to yield a victory to the preferred alternative induce greater participation.
Second, the information regarding the preference distribution in the population does not have a detrimental e¤ect on welfare as theory would predict. In fact, all of our treatments yield comparable welfare levels. From a policy perspective, this suggests that dispelling information in the electorate would not be as harmful as our standard theoretical framework would suggest. Furthermore, while the pivotal voter model would imply that polls, suggestive of which alternative is supported by a majority of the population, would induce minority supporters to turn out more and therefore lead to closer elections, in our experiments landslide elections are signi…cantly more common when more information is available to the electorate.
Last, our design allows us to inspect the behavior of subjects in polls. In our experimental polls, very few subjects mis-report the alternative they will vote for. However, there is substantial discrepancy between declared intentions to participate and ultimate turnout decisions. Pre-election polls consistently overestimate voter turnout. 2 In our experiments, 82% of subjects reported that they will vote, while in fact no more than 50% actually voted (and, of those reporting they will vote, only 42% ultimately participated). The patterns of ultimate participation shed light on some of the empirical observations regarding polls.
Namely, the literature has been inconclusive on whether polls lead to Bandwagon E¤ects, making poll winners win with even greater leads than predicted, or Underdog E¤ects, leading poll winners to lose votes in the actual election. Our results illustrate that which e¤ect prevails depends on the margins of victory elicited by the polls. When poll victories are small, Bandwagon E¤ects appear, while when polls predict a landslide victory for one of the alternatives, Underdog E¤ects are observed.
Related Literature
The crux of the pivotal voter model is the observation that a vote matters only when it is pivotal. When preferences are private, the pivotal voter model translates into a simple cost-bene…t analysis. A voter needs to contemplate the probability that her vote determines the election (the bene…t) and weigh it against the cost of participation. Suppose two alternatives are being considered. In a model in which all voters experience the same distribution of participation costs, as in Palfrey and Rosenthal (1983) and Borgers (2004) , majority supporters will participate less than minority supporters, and overall participation will decline with participation costs. When the distribution of preferences is commonly known, the most e¢ cient outcome (corresponding to the majority-preferred alternative when payo¤s are symmetric) can be deduced absent an election. The recent literature has therefore suggested that it is uncertainty over preferences in the electorate that make elections an important collective decision instrument.
Goeree and Groß er (2007) and Taylor and Yildrim (2010) consider models in which there is uncertainty over who is the majority-preferred candidate. Absent any information, individ-3 When there is uncertainty over which alternative is superior,a strategic agent also considers the information contained in the event of being pivotal, taking into account others'strategies (see Austen-Smith and Banks, 1996; Myerson, 1998; Feddersen and Pesendorfer, 1996 , 1997 , 1998 . 4 The only experimental paper reporting greater minority support is Levine and Palfrey (2007) . However, the di¤erences in observed participation rates in this setup are rather small: when the size of the electorate is 9, majority supporters vote at a rate of 40% or 45%, while minority supporters vote at a rate of 44% or 48%, depending on the relative volume of minority supporters. uals cannot condition their participation on whether or not they are majority supporters.
Participation rates are therefore comparable across the minority and majority camps and the majority-preferred candidate is likely to be chosen. In such elections, polls may play an important role, as they provide information to voters regarding their likelihood of belonging to the majority. Information regarding the distribution of preferences may induce minority supporters to vote more since their likelihood to a¤ect election outcomes is higher. Therefore, polls may lead to more participation, and lower likelihood of the majority-preferred candidate to be selected. Consequently, polls have a negative welfare e¤ect. When there are unequal levels of support, polls have non-negative welfare e¤ects. However, in closely divided electorates, polls have detrimental e¤ects on welfare. 6;7 As a summary, we note that the experiments described in this paper provide three important methodological innovations. First, we elicit subjects'beliefs regarding election outcomes prior to their choices, information that is particularly challenging to gather from …eld data.
This allows us to test the pivotal voter model in a direct manner. Second, we consider polls that take place in the lab and can therefore inspect behavior in the poll as well as in 5 The e¤ects of polls in information aggregation settings is analyzed in Coughlan (2000) . The e¤ects of free-form communication preceding elections, with either private information or private preferences, appears in Gerardi and Yariv (2007). 6 There is also an experimental literature considering di¤erent forms of communication preceding elections in which participation is free, but individuals have private information regarding the 'quality'of either of the two candidates; See Goeree and Yariv (2011), Guarnaschelli, McKelvey, and Palfrey (2000) , and references therein. Sinclair and Plott (2010) consider experimental spatial elections in which candidates'locations are uncertain and observe how polls allow subjects to ultimately behave as if they are informed. 7 For a general review of political economy experiments, see Palfrey (2006) . There is also some empirical work investigating the predictions of the pivotal voter model regarding turnout in small-scale elections. Coate and Conlin (2004) response to its results. 8 Last, all of our settings entail some uncertainty over which alternative is favored by the majority, environments in which collective decision protocols may be particularly important.
Paper Structure
Section 2 describes the experimental design. The corresponding theoretical predictions are analyzed in Section 3. We start the description of the experimental observations in Section 4 in which we report the prevalence of landslide elections and the welfare consequences as they interact with election information. The voting behavior, in terms of turnout and response to information is described in Section 5. The analysis of the reports in the experimental polls and their e¤ects on ultimate outcomes appears in Section 6. Section 7 concludes.
Experimental Design
We use a sequence of experiments to assess voters'response to information and beliefs regarding the underlying distribution of preferences. 9 There is a "red" jar and a "blue" jar:
the red jar contains two red balls and one blue ball and the blue jar contains two blue balls and one red ball. We use the color of the jar as a metaphor for the inclination of the decision-making group (a committee, an electorate) toward one of two alternatives that are being considered (an investment opportunity, a political candidate). At the start of each session, subjects are randomized into a group of nine subjects. 10 The timing of each of our sessions was as follows:
States and Preferences. At the start of each of 20 periods, one of the jars is chosen by a toss of a fair coin. In each period, after the jar had been selected, each of the nine subjects 8 There exists a large empirical literature in Political Science that investigates how polls in ‡uence voters' behavior. One of the problematic aspects of most of the …eld studies on this topic is the necessity to disentangle whether polls a¤ect preferences, or change voters'propensity to vote. Our experiments provide a clean separation between these two channels, since voter preferences are …xed. 9 The full instructions we used are available at: http://www.hss.caltech.edu/~lyariv/Research.htm 10 We kept subjects in the same group throughout each session in order to avoid potential 'contamination' across groups and since repeated game e¤ects seemed particularly di¢ cult in this setting. In fact, subjects did not seem to exhibit any group-dependent intertemporal correlation in behavior, as we show in Section 5.3. in a group receives an independent draw (with replacement) from the selected jar. The color of the drawn ball matches the jar's color with probability p = 2=3: Ultimately, each group of subjects chooses an alternative -red or blue. The individual color each subject draws corresponds to the subject's preferred alternative.
Polls. Depending on the treatment, subjects were provided some information on the realized jar. Speci…cally, we had three types of sessions:
No Polls Subjects know that each jar had a 50 50 probability of being selected, but observe no information on the realized jar other than their private draw.
Perfect Polls Subjects are perfectly informed of the realized jar in each period. This corresponds to a situation in which agents'preferences are polled perfectly so that the distribution of preferences in the population is transparent to all.
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Lab Polls After private draws (i.e., preferences) for a period are revealed, subjects are asked to declare their intended actions: abstain, vote for red, or vote for blue. The resulting overall statistics (number of subjects intending to abstain, vote for red, and vote for blue) are then reported to subjects. This treatment replicates real polls in which subjects may potentially be strategic when responding to the polls and not necessarily report their actual intended actions.
Beliefs. After receiving information regarding the realized jar as determined by one of the three treatments, subjects are asked to report their beliefs regarding the composition of the group (number of subjects preferring red and number of subjects preferring blue), as well as the distribution of votes (for red and blue).
12 At the end of the experiment, one of these guesses was randomly chosen for each subject and the subject was paid a $10 bonus for that guess being correct. cents. 13 Once all decisions are received, each group's votes are tallied and the alternative receiving the majority of votes is selected (ties broken randomly). Each subject for whom the color of the private draw coincides with the selected alternative receives $2 for that period, while others receive no additional payments. The resulting per-period payo¤ is a reward corresponding to the selected alternative ($0 or $2) minus any cost incurred by voting.
To summarize, the experiments employ a 3 2 design based on variations in the information available to voters regarding the underlying distribution of preferences and the voting participation costs. Each experimental session implemented one of the information treatments (No Polls, Perfect Polls, or Lab Polls). Within most sessions, the initial 10 periods have costs set at 50 cents and are followed by 10 periods in which participation costs are set at 25 cents. 14 In order to check for order e¤ects, we ran several sessions in each information treatment with the order of costs reversed (namely, in two groups corresponding to the No Polls treatment and in three groups corresponding to each of the Perfect Polls and Lab Polls treatments). These "reverse order" sessions led to qualitatively identical insights as our baseline treatments. In order to keep the discussion focused, we report results aggregated across all sessions.
15 13 These costs were common and known to all subjects in the beginning of the round. 14 Notice that the size of the bonus is su¢ ciently small as to make group behavior aimed at achieving the bonus particularly costly. In fact, while subjects had an accurate general perception of outcomes, their rates of correct guesses were very low, always lower than 10%: We return to this point in Section 5.3. 15 Separate analysis of the sessions in which rounds with voting costs of 25 cents preceded the rounds with voting costs of 50 cents is available from the authors upon request.
The experiments were conducted at the California Social Sciences Experimental Laboratory (CASSEL) at UCLA. Overall, 198 subjects participated. The average payo¤ per subject in the No Polls treatment was $29:4, the average payo¤ per subject in the Perfect Polls treatment was $31:9, while the corresponding average in the Lab Polls treatment was $30:1. 16 In addition, each subject received a $5 show-up fee. Table 1 summarizes the details of our design.
Theoretical Predictions
Our experimental design is in line with the model proposed by Goeree and Groß er (2007). At the outset, a state of nature is chosen randomly from fR; Bg (experimentally corresponding to a red or blue jar; metaphorically, to a state in which one candidate is more popular than another). Both states are a-priori equally likely. If the state is R; each individual receives an r 'badge'with probability p 1=2 and a b badge with probability 1 p:
Similarly, when the state is B; each individual receives a b badge with probability p and an r badge with probability 1 p: An individual receiving an r badge prefers the alternative red (and receives no utility from the alternative blue being selected), while an individual with a b badge prefers the state blue:
The main parameter for this study is how much agents know about the selected state:
without polls, only the prior; with perfect polls, the realized state; with lab polls, a noisy statistic about the realized state. 16 These numbers correspond to the sum of the 20 period payo¤s and the potential $10 bonus payment for reporting a correct belief in the (randomly) chosen period and question.
3.1. No Access to Polls. When agents are uninformed of the realized state, all are ex-ante symmetric. We focus on symmetric Bayesian Nash equilibria. Since c > 0 and there are only two alternatives, whenever agents participate, they vote for their most preferred candidate.
Denote by P piv (k) the probability that an agent is pivotal when k other agents participate.
If no other agent participates, an individual is certainly pivotal: P piv (0) = 1: When one other agent participates, the individual is pivotal only when the other agent has opposing preferences, P piv (1) = 1=2: For any j = 1; :::; b(n 1) =2c ;
Notice that an agent is pivotal either when a vote by her would create a tie (avoiding her preferred alternative being defeated), or by breaking a tie (and leading her preferred alternative to be selected). Since a tie is associated with a 50 50 chance of either alternative being selected, the expected bene…t from voting when pivotal is V =2:
Whenever c > V =2; costs outweigh the maximal possible bene…t of voting and the unique symmetric equilibrium has no agent participating.
Whenever c P piv (n 1) V =2; the bene…ts of voting outweigh the costs even when all other agents participate for sure. In that case, the unique symmetric equilibrium would entail full participation.
For intermediate costs, symmetric equilibria involve agents mixing between voting and abstaining. Indi¤erence between the two implies that the value of voting precisely equals its cost c: The more likely are others to vote, the higher are the incentives to free-ride and abstain. The following proposition characterizes the unique symmetric equilibrium in our setting:
Proposition 1 (No Polls -Equilibrium Participation) For participation costs c 2 (P piv (n 1) V =2; V =2), in the unique symmetric Bayesian Nash equilibrium, all agents 17 bxc denotes the greatest integer k such that k x:
participate with probability (n; p; c) 2 (0; 1) given by:
and all those participating vote sincerely for their preferred alternative. Furthermore, (n; p; c) is decreasing in c.
In our experiments, V = $2, we consider n = 9, p = 2=3, and participation costs that are c = 25 or c = 50 cents. The left panel of Table 2 contains the resulting equilibrium voting probabilities. In addition, Table 2 reports the resulting expected participation costs (for the group) and the resulting expected collective welfare, calculated as the di¤erence between the overall expected rewards for individuals and the costs incurred by the group.
Introducing Polls.
We consider polls that reveal to the electorate the underlying distribution of preferences, i.e., all individuals know precisely which state R or B prevails (Perfect Polls treatment).
As before, when costs are su¢ ciently low, all agents participate, while when costs are high enough, no agents participate. For intermediate costs, at least some of the agents, depending on their preferences, will participate with some probability.
Suppose, for instance, that the realized state is B: Focusing on intermediate costs, we consider quasi-symmetric Bayesian Nash equilibria. These are equilibria in which all agents who share a preferred alternative (red or blue) use the same strategy. Since blue is the a-priori majority preference, the pivotality conditions now need to be spelled out for each 'type' of individual, one who prefers red or one who prefers blue, separately. In order for the text of this paper to remain focused, we do not spell out the pivotality conditions that arise. The following proposition characterizes the unique quasi-symmetric equilibrium (in which all individuals who prefer the same alternative use the same strategy), assuming the realized state is B: 
A few notes are in order. First, if all agents vote with some probability, notice that the majority voters, those who prefer blue, should vote with lower probability than the minority voters. Indeed, for all agents the cost of participation is given by c: In equilibrium, all agents must equate the value of participating with its cost. Since the size of the majority is, by de…nition, greater than that of the minority, it must be that minority voters participate with greater propensities.
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This has a stark impact on outcomes. Indeed, since all voters, both in the majority and in the minority, equate the marginal bene…ts of voting with the same cost c; elections are likely to be 'toss-up'elections, in which alternatives are equally likely to be selected. In terms of welfare, information induces minority voters to participate excessively. This has two negative e¤ects. First, participation costs are disbursed. Second, the alternative preferred by the majority is less likely to be selected. In other words, welfare decreases when more information is dispelled in the population. 19 The resulting unique quasi-symmetric Bayesian-Nash equilibrium probabilities for participation for majority and minority voters (say, for b-and r-individuals when B is the underlying state) are reported in the right panel of Table 2 . We also report the resulting expected collective costs and expected welfare for the group. Other than this equilibrium, a natural class of equilibria to consider is that in which agents do not mix at the polling stage (but potentially mix at the voting stage). If we impose symmetry (so that b-and r-individuals behave in a symmetric fashion -reporting either abstention, the alternative they prefer, or the alternative they do not support in the 19 All of these qualitative results would follow through if participation costs were randomly determined, as long as the distributions from which costs were drawn did not depend on the alternative preferred by an agent. 20 Notice that this game involves, in principle, rather intricate considerations. Reactions to polls may depend on the precise distribution of reports for both alternatives and for abstention. In that sense, an agent may always be e¤ectively pivotal in the polling stage, her reports may always a¤ect the distribution of ultimate outcomes. polling stage), the analysis simpli…es substantially. Indeed, all agents abstaining constitutes part of a babbling equilibrium. Otherwise, without loss of generality, assume that agents report truthfully their preferences at the polling stage. 21 In that case, polls reveal the realized distribution of preferences. The voting stage is then tantamount to a Palfrey and Rosenthal (1983) setting. In particular, behavior at the voting stage must coincide with an equilibrium of the corresponding Palfrey and Rosenthal (1983) game. In our setting, we use numerical calculations to show that truthful reporting in the polling stage is never part of an equilibrium. 22 In other words, the babbling equilibrium is the only equilibrium that does not involve mixing at the polling stage.
Intuitively, when the realized distribution is known, the greater the number of supporters of one alternative, the lower the probability of participation by supporters of that alternative.
Therefore, lying at the polling stage serves to lower participation rates by the supporters of the alternative the subject prefers less and can therefore be bene…cial.
The analysis of the entire set of equilibria that allow for mixing at the polling stage is beyond the scope of this paper. 23 Nonetheless, we return to some indicators of the extent to which subjects are best responding in our data when we discuss the results from the Lab Polls treatment.
Election Outcomes
We start by describing the aggregate outcomes in our elections. We …rst discuss the distribution of votes allocated to each candidate and, in particular, the prevalence of very close 21 If all agents mis-report their preferences at the polling stage, the same information is transmitted in the group up to a re-labelling of the alternatives. 22 We calculated the equilibria corresponding to all distributions of preferences in our setting in the induced (second-stage) voting games. For certain distributions, there are multiple equilibria. Therefore, we considered all selections (mappings from realized distributions to a particular equilibrium in the induced game at the voting stage) and reactions to polls containing an abstention. We then calculated the incentives to deviate from reporting truthfully at the polling stage and following the corresponding equilibria prescriptions at the voting stage. 23 The number of pure actions, even imposing symmetry, is vast. For any action choices at the polling stage, we need to specify the participation decisions for any possible realization of poll reports. Figure 1 depicts the cumulative distribution of vote leads generated by winners. The left panel corresponds to periods in which participation costs were set at 25 cents, while the right panel corresponds to periods in which participation costs were set at 50 cents. 25 While election outcomes across the two costs do not di¤er signi…cantly, outcomes across treatments di¤er noticeably. Toss-up elections (in which alternatives either tied or di¤ered by one vote) occurred signi…cantly more frequently in the No Polls treatment than in either of the two treatments in which information regarding the distribution of preferences was revealed. 26 In fact, the No Polls treatment produces cumulative distributions that are …rst order stochastically dominated by those generated by the other two treatments. Using regression analysis, we …nd that these di¤erences are indeed signi…cant for both costs. 27 In particular, landslide elections appear more frequently when information regarding preferences is available. 28 We also note that the Perfect Polls and Lab Polls treatments generated very similar distributions of ultimate vote leads that are not signi…cantly di¤erent from one another. 29 We return to a discussion of this similarity in Sections 5.2 and 6.
4.2.
Welfare. We now turn to the performance of elections with and without polls in terms of overall welfare and likelihood to select the majority-preferred alternative.
In terms of choosing the collectively optimal alternative, that favored by a majority, polls appear to have a positive e¤ect. As the top panel of Table 3 suggests, especially for lower participation costs, the availability of Perfect or Lab polls assists somewhat in achieving the alternative favored by the majority. These di¤erences are more pronounced when the group is closely divided (corresponding to type di¤erences of 1 or 3). Participation costs are not signi…cantly di¤erent across treatments as the second panel in Table 3 illustrates. In fact, in utility terms, group utilitiarian welfare (accounting for payo¤s from the selected alternative and the participation costs), is not signi…cantly di¤erent across treatments.
30 27 For each cost and for each value of vote di¤erence between the winning and losing group denoted by k, we create a variable that takes the value 1 if the vote di¤erence in the election is k or less and the value 0 otherwise. We then run a probit regression of this binary variable on the dummy for the Perfect Polls (Lab Polls) treatment leaving No Polls treatment as the baseline, and clustering observations by groups. Almost all coe¢ cients are negative and signi…cant at the 5% level except for the following ones. When comparing the No Polls and Perfect Polls treatments, the only coe¢ cient that is not statistically signi…cant is the one corresponding to the equal number of votes for each color when voting costs are 50. When comparing the No Polls and Lab Polls treatments, the coe¢ cients that are not statistically signi…cant are the ones corresponding to the equal number of votes for each color for both costs, and the one for a vote di¤erence of 4 and below for the voting cost of 50. 28 In our data, unanimous or almost-unanimous elections involving all participants never occurred. 29 To compare the distributions of vote lead by the winner between Perfect Polls and Lab Polls we used the same technique as for the comparison of the No Polls and Perfect Polls (Lab Polls) treatments described above. 30 Welfare is not signi…cantly di¤erent across treatments according to any standard parameteric or nonparametric test clustering by groups. This result contrasts some of the basic insights from the theoretical work on polls that suggests the negative e¤ects of polls (due to the increased propensity of the 'wrong'minority group to participate, which we inspect below). We stress that had subjects used equilibrium strategies, with our volume of data, the ranking of welfare across treatments would likely correspond to the theoretical predictions and be statistically di¤erent. 31 Though di¤erences are not signi…cant, we note that the welfare values observed do follow the theoretical comparative statics with respect to costs, generating greater mean observed welfare levels when participation costs are lower.
Voting Behavior
In this section we consider the voting patterns observed in our data. We …rst describe the overall voting propensities of majorities and minorities across sessions. We then consider Table 4 : Observed Participation Propensities information and consequent beliefs as channels explaining behavior. Table 4 contains the observed voting propensities as a function of whether an individual is part of the expected minority or majority, when such indication exists (all standard errors appearing in parentheses). The comparative statics with respect to costs hold across conditions: higher costs generating lower participation. However, in both our Perfect Polls and Lab Polls treatments, minorities participate less than majorities (di¤er-ences signi…cant at any reasonable level). 32 Furthermore, the availability of information reduces the probability of minority participation and increases the probability of majority participation.
Turnout.

Response to Information.
In order to understand the mechanism generating the observed participation rates, subjects'reports regarding their beliefs are particularly useful.
Since behavior across costs appears very similar for all of our treatments, for simplicity, in the remains of the paper, we present results aggregated across costs. Our design allows us to unfold the responses to di¤erent events corresponding to elections that are not close -those in which the preferred alternative is predicted to win with a landslide, and those in which the opposing candidate is predicted to win with a large victory margin. Figure 2 depicts subjects' voting propensities as a function of their predictions regarding the lead of their preferred candidate (where light gray bars correspond to the frequency of the di¤erent guess leads in our data).
35 Figure 2 illustrates behavior that is not naturally aligned with the prescriptions of the 34 In the Perfect Polls treatment, participation rates were 0:59 and 0:49 when elections were perceived to be close and not, respectively. The di¤erence between the two rates is signi…cant at the 10% level. In the Lab Polls treatment, participation rates were 0:62 and 0:42 when elections were perceived to be close and not, respectively, with di¤erences between the two rates being signi…cant at the 5% level. The statistical signi…cance is assessed using the Wilcoxon rank-sum test with one observation per subject per category. 35 In Figure 2 , we report only events that occured at least 10 times over all experimental elections.
pivotal voter model. While voting propensities are lower when the opposing candidate is predicted to exhibit a large margin of victory relative to those corresponding to close elections, the propensities to vote when the preferred alternative is predicted to have a landslide win do not appear to be very di¤erent than those observed when elections are predicted to be close. 36 This is echoed statistically. Across sessions, voting propensities are signi…cantly lower when the preferred candidate is predicted to have a substantial loss (with the winning candidate having a lead of at least two votes) relative to the propensities to vote when the election is predicted to be close. 37 These di¤erences are all signi…cant at the 1% level. However, across treatments, propensities are not signi…cantly di¤erent (up to a 9% con…dence level) between predicted close elections and elections in which the preferred alternative is predicted to win with a landslide.
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These results are mirrored by the response to the polling information in our Lab Polls treatment. When the poll suggested the preferred alternative would experience a substantial loss, the voting propensity was 0:29: When the poll suggested a toss-up election, the voting propensity was 0:60; di¤erent than the former rate at the 1% level, but not signi…cantly di¤erent than the rate of 0:49 observed when a landslide victory for the preferred alternative was suggested by the polls.
One could naturally wonder whether reported beliefs are at all accurate. Indeed, if, say, agents tended to report exaggerated beliefs regarding the likelihood of their preferred candidate winning with a large margin, ultimate behavior could still approximate that prescribed by the pivotal voter model. Figure 3 depicts the predicted lead as a function of the realized lead of the preferred alternatives. As can be seen, the No Polls treatment exhibits fairly poor accuracies of beliefs (with some advantage given to the preferred alternative). This should be 36 Field data is consistent with this observation. In the 2000 presidential election, a survey conducted under the American National Election Studies revealed that of respondents who thought their preferred candidate would win by a large margin, 65% still went out to vote (authors'tabulation). 37 When the preferred candidate is predicted to lose with a substantial margin, voting propensities are 0:29; 0:26; and 0:22 in the No Polls, Perfect Polls, and Lab Polls treatments, respectively. The corresponding rates for elections that are predicted to be close are 0:46; 0:59; and 0:62; respectively. 38 When the preferred candidate is predicted to win with a substantial margin, voting propensities are 0:52; 0:57; and 0:51 in the No Polls, Perfect Polls, and Lab Polls treatments, respectively. Last, we mention an alternative way by which to consider subjects' responses to information. Recall that we elicited subjects'predictions regarding both the composition of groups as well as their predictions regarding the realized lead of either alternative. In principle, reported predicted leads are expectations derived from some perceived probabilities of participation by either type of voter. We can then deduce these perceived probabilities 39 The fairly consistent predicted lead of one vote for the preferred alternative can be explained as follows. Each subject's posterior that the selected jar color matches their preference is 2=3. Therefore, the probability that any other individual shares their preferences is given by 2=3 2=3 + 1=3 1=3 = 5=9: In particular, the expected number of individuals preferring the alternative the subject prefers is 1 + 5=9 8 = 5:44; while the expeced number of subjects preferring the other alternative is 4=9 8 = 3:55: Recall that individual turnout rates were between 43% and 55% (depending on costs). These would translate into an expected lead of approximately one vote for the preferred alternative. and calculate the induced probability of being pivotal for each individual. Response to information can then be seen through the propensity to vote as a function of these induced probabilities of being pivotal. Such a calculation generates very similar insights to the ones described above. While a high probability of pivotality is associated with greater turnout than a slightly lower probability of pivotality, the association is in no way monotonic globally. In fact, the highest turnout rates correspond to moderate induced probabilities of being pivotal. For each treatment, we run a probit regression predicting the dependence of participation decisions on various explanatory variables, clustering standard errors by individuals. Table   5 contains our estimations.
We …rst note that there are no group-speci…c e¤ects in any of the three treatments. 41 Second, there are no time e¤ects, suggesting that behavior in our experiments exhibited very little learning.
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The regression analysis provides us with another opportunity to closely examine several predictions of the pivotal voter model. Among other things, this model suggests that an individual is more likely to participate when the voting costs are low, the composition lead of the preferred alternative is small, the lead of the majority group is small if the voter is a member of the majority group, or when the lead of the majority group is small when the 40 For instance, in the Lab Polls treatment, turnout is 25% when the induced probability of being pivotal is between 0:95 and 1; while it is 56% when the induced probability of being pivotal is between 0:25 and 0:35:
41 In all treatments, all dummy variables that indicate a particular group of subjects are not signi…cantly di¤erent from zero with p-values above 10%.
42 This provides justi…cation for the way we report our results throughout the paper, pooling observations from all periods of the experiment. voter is a member of the minority group. Indeed, the latter three types of events correspond to a greater probability that an individual vote would be pivotal in the election. Our data suggests that most but not all of these predictions hold true. In all three treatments, higher voting costs decrease the probability to participate and a greater lead of the alternative preferred by the majority decreases the probability of the minority members to participate.
Moreover, in both treatments with polls, the propensity to vote declines with the composition lead of the preferred alternative. However, as illustrated in the previous section and contrary to the predictions of the pivotal voter model, in both poll treatments the lead of the majority group has a positive and signi…cant e¤ect on participation by majority group members.
Finally, in all treatments subjects are more likely to vote in the current election if they did so in the previous election and their preferred alternative won. This e¤ect is reminiscent of reinforcement learning models, according to which people are more likely to choose strategies that achieved good results in the past rounds of the play (see Fudenberg and Levine, 1998 and references therein).
Poll Reports
Our Lab Polls treatment allows us to gain insight into how individuals respond to polls.
In principle, since we see that poll results a¤ect behavior and outcomes, individuals could potentially gain by mis-reporting their intended actions in the polling phase.
First, pre-election polls consistently overestimate voter turnout: while 82% of subjects reported they will vote, less than 50% actually did vote. This result mirrors the trend documented in the empirical literature that estimates turnout based on self reports in the American National Election Study (see Holbrook and Krosnick, 2010 and references therein).
On the individual level, of those reporting they will vote, 42% of subjects voted. Nonetheless, subjects rarely voted for an alternative di¤erent than the one they declared they would vote for: of the subjects intending to vote, only 6% cast a vote for an alternative di¤erent than the one they chose in the poll.
In terms of incentives, individuals reporting a vote for their preferred candidate earned, on average, $1:15 per election, individuals reporting a vote for their less preferred candidate earned an average of $0:98; while individuals reporting abstention earned an average of $1:13 (with standard errors of 3c /; 10c /; and 7c /; respectively). That is, experimental incentives were such that reporting the genuinely preferred candidate or intended abstention generated greater payo¤s. 43 This is interesting in view of the theoretical predictions pertaining to the Lab Polls treatment. Indeed, subjects in our experiments did not follow the babbling equilibrium. Furthermore, a substantial fraction did not best respond at the polling stage.
Nonetheless, a simple behavioral heuristic is consistent with some of our data. Suppose each subject assumes that all others follow their intended actions as declared in the poll. A subject would then vote only when pivotal according to the poll. Given our experimental poll results, such behavior would lead to a participation rate of 57%; which is fairly close to what we observed in the lab.
Overall, polls seemed to re ‡ect the ultimate election outcomes. Of the elections that did not end up in a tie, 84% of the outcomes coincided with those predicted by the polls.
In terms of outcomes, the literature on the e¤ects of polls has identi…ed two e¤ects. Figure 4 depicts the realized lead as a function of the lead predicted by the polls. As can be seen, for moderate predicted leads, realized leads surpass those suggested by the poll, thereby con…rming to a Bandwagon E¤ect. Nonetheless, when predicted leads are extreme (greater than 3), realized leads are more conservative, supporting an Underdog E¤ect. In other words, both e¤ects gain support in our data, but which one prevails depends on whether or not the poll ends up in a close or landslide outcome. Furthermore, the magnitude of the e¤ects depends on the precise poll outcomes. In particular, the underdog e¤ect appears more pronounced as poll leads become substantial.
One potential explanation for these observations is the following. Low poll leads are more likely to arise when there are relatively many individuals reporting abstention at the polling stage. In our data, 50% of those intending to abstain ultimately participated. Since participation is more likely when one's preferred alternative is leading in the polls, those reporting abstention at the polls serve to magnify the lead observed at the polling stage.
Consequently, the di¤erence between the actual lead and the poll lead of the winner is expected to increase with the number of those abstaining at the polls, consistent with the Bandwagon E¤ect we observe for low poll leads. For high poll leads, recall that 6% of our out, most of these subjects belonged to the minority group, and therefore contributed to an exaggerated poll lead. When poll leads are high, fewer individuals abstain and this pattern of behavior has more impact. This generates the observed Underdog E¤ect.
Conclusions
We provide an array of experiments that closely inspect voters'turnout response to beliefs regarding ultimate outcomes and the consequent e¤ects of information about the electorate's underlying preferences, speci…cally in the form of polls. The …rst message that emerges from our analysis is that, contrary to the underlying premise of the pivotal voter model, the propensity to vote increases with subjects' predictions of their preferred alternative's advantage. This is the case despite our setting being, in many ways, conducive for the strategic considerations posited by the pivotal voter model to play out: our experimental groups are arguably small so that pivot probabilities are substantial and many external motives that may be important in large political elections (peer pressure to vote, changing knowledge about candidates, etc.) are controlled for. The monotonic response to beliefs about one's preferred alternative's likelihood of winning leads to the second message of the paper: pre-election polls do not exhibit the detrimental e¤ects on welfare that the extant theoretical work on the e¤ects of polls predicts. In fact, pre-election polls lead to more participation by the expected majority and generate more landslide elections. Finally, our study provides insights on the behavior of individuals in polls and the responses they generate. We …nd that individuals report participation intentions that exceed the ultimate participation rates, but rarely mis-report which candidate they would support if intending to vote. This feeds into the impact of polls on outcomes. Close elections are more prone Last, our analysis raises questions regarding the value of polls. In our experiments, when observing the ex-ante majority-preferred alternative (namely, the color of the realized jar), the probability of that alternative being elected is 74% when no polls are available, 91%
when perfect polls are available, and 83% when endogenous polls are utilized. This suggests the potential value of polls to well-informed candidates. 44 See also Feddersen, Gailmard, and Sandroni (2009) for another class of voting models in which agents do not decide on their participation solely based on pivot probabilities.
